Key indicators: single-crystal X-ray study; T = 296 K; mean (C-C) = 0.006 Å; R factor = 0.055; wR factor = 0.203; data-to-parameter ratio = 12.1. organic compounds o998 Shen et al.
In the title compound, [systematic name: 9-fluoro-2,3-dihydro-3-methyl-10-(4-methylpiperazin-1-yl)-7-oxo-7H-pyrido[1,2,3ij][1,2,4]benzoxadiazine-6-carboxylic acid], C 17 H 19 FN 4 O 4 , the carbonyl and carboxyl groups are coplanar with the quinoline ring, making a dihedral angle of 2.39 (2) . The piperazine ring adopts a chair conformation and the oxadiazinane ring displays an envelope conformation with the CH 2 group at the flap displaced by 0.650 (2) Å from the plane through the other five atoms. The molecular structure exhibits an S(6) ring motif, owing to an intramolecular O-HÁ Á ÁO hydrogen bond. In the crystal, weak C-HÁ Á ÁF hydrogen bonds link molecules into layers parallel to the ab plane.
Related literature
Marbofloxacin is a third-generation fluoroquinolone for veterinary use, the antimicrobial activity of which depends upon its inhibition of DNA-gyrase and topoisomerase IV (Paradis et al., 2001; Thomas et al., 2001; Voermans et al., 2006) . With a broad spectrum bactericidal activity and good efficacy, marbofloxacin is indicated for dermatological, respiratory and urinary tract infections resulting from both Gram-positive and Gram-negative bacteria (Lefebvre et al., 1998) and Mycoplasma (Spreng et al., 1995; Dossin et al., 1998; Carlotti et al., 1999; Ishak et al., 2008) . 
Experimental

Data collection
Rigaku RAXIS-RAPID/ZJUG diffractometer Absorption correction: multi-scan (Higashi, 1995) T min = 0.956, T max = 0.997 6601 measured reflections 2925 independent reflections 1428 reflections with I > 2(I) R int = 0.052 Refinement R[F 2 > 2(F 2 )] = 0.055 wR(F 2 ) = 0.203 S = 1.00 2925 reflections 241 parameters 1 restraint H atoms treated by a mixture of independent and constrained refinement Á max = 0.29 e Å À3 Á min = À0.34 e Å À3 Table 1 Hydrogen-bond geometry (Å , ). Data collection: PROCESS-AUTO (Rigaku, 2006) ; cell refinement: PROCESS-AUTO; data reduction: CrystalStructure (Rigaku, 2007) ; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: ORTEP-3 for Windows (Farrugia, 1997); software used to prepare material for publication: WinGX (Farrugia, 1999) . Marbofloxacin is a third-generation fluoroquinolone for veterinary use, the antimicrobial of which depends upon its inhibition of DNA-gyrase and topoisomerase IV (Paradis et al., 2001; Thomas et al., 2001; Voermans et al., 2006) . With a broad spectrum bactericidal activity and good efficacy, marbofloxacin is indicated for dermatological, respiratory and urinary tract infections due to both Gram-positive and Gram-negative bacteria (Lefebvre et al., 1998) and Mycoplasma (Spreng et al., 1995; Dossin et al., 1998; Carlotti et al., 1999; Ishak et al., 2008) . But up till now, no single-crystal structure of marbofloxacin has been reported. In the prestent study, we report the crystal structure of marbofloxacin, recrystallized from methanol.
In the crystal structure of marbofloxacin ( Fig.1) , the carbonyl and carboxyl group are coplanar with the quinoline ring system. The least-squares plane through atoms O1, C1, C2, C3 and O3 is rotated by 2.39 (2)° with respect to the leastscqures plane of quinolinemoiety. The quionline moiety is planar, with the maximum displacement from the least-squares plane being observed for atom C2 [0.020 Å].
The piperazine ring adopts a chair conformation, with the distance of 0.663 (7) Å, -0.662 (7) Å for N4 and N3 to the plane of C13, C14, C15, C16, respectively. The oxadiazinane ring diaplays an envelop conformation. The methyl substituent on N1 is perpendicular to the quinoline moiety, with a C12-N1-N2-C10 torsion angle of -88.8 (4)°.
The carboxyl atom O1 and carbonyl atom O3 is connected by intramolecular hydrogen bond O1-H1···O3 and formed a six-membered ring. Weak intermolecular C15-H15B···F1 i [Symmetric code:(i)1 + x,y,z] interaction link molecules into chains along a axis, which is stacked along b axis through another weak intermolecular interaction C12-
Experimental
The crude product is supplied by Zhejiang Excel Pharmaceutical Co.,Ltd. It was recrystallized from methanol solution, giving yellow crystal of marbofloxacin suitable for X-ray diffraction.
Refinement
Atom H1 was placed from the difference fourier density and refined free with restraints to the OH bond of O1-H1=0.82 (1) Å. All other H atoms were placed in calculated positions with C-H = 0.93-0.97 Å and included in the refinement in riding model, with U iso (H) = 1.2U eq or 1.5U eq (carrier atom).
Computing details
Data collection: PROCESS-AUTO (Rigaku, 2006) ; cell refinement: PROCESS-AUTO (Rigaku, 2006) ; data reduction:
CrystalStructure (Rigaku, 2007) ; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: ORTEP-3 for Windows (Farrugia, 1997) ; software used to prepare material for publication: WinGX (Farrugia, 1999) . Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger. 
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
